Myocardial damage induced by doxorubicins: hydroperoxide-initiated chemiluminescence and morphology.
Doxorubicin (1.2 mg/kg body weight) or 4'-epidoxorubicin (1.7 mg/kg body weight) was injected intravenously to rabbits twice a week during 7 to 8 weeks. Total doses were 17.9 +/- 0.2 mg and 24.4 +/- 0.3 mg, respectively. Heart, liver, muscle, and brain homogenates from treated and control animals were supplemented with 3 mM tert-butyl hydroperoxide and hydroperoxide-initiated chemiluminescence was measured. Heart homogenates from doxorubicin-treated rabbits showed an increased hydroperoxide-initiated chemiluminescence (77.2 +/- 3.9; expressed as cpm/mg protein X 10(-3]; whereas 4'-epidoxorubicin-treated rabbits did not exhibit changes (40.7 +/- 4.6) when both were compared with the untreated animals (41.3 +/- 3.0). Liver, muscle, and brain homogenates from doxorubicin and 4'-epidoxorubicin-treated animals showed a hydroperoxide-initiated chemiluminescence that was similar to the one from control animals. Microscopically, the total extent of the myocardial damage (as percentage of damaged myocytes) was markedly higher in the doxorubicin-treated rabbits (63.0 +/- 8.6) than in the 4'-epidoxorubicin-treated group (34.6 +/- 5.0); being both values higher than the one corresponding to control animals (8.0 +/- 1.1). The subendocardial areas of the septum and of the left ventricle were highly sensitive to doxorubicin damage. Hydroperoxide-initiated chemiluminescence of whole heart homogenate correlated statistically with the microscopic tissue damage in the subendocardial and intramural areas of the right ventricle. It is concluded that chronic administration of doxorubicins lead to oxidative stress of the myocardium and that 4'-epidoxorubicin produces less severe oxidative stress and less extensive myocardial damage than those provoked by lower doses of doxorubicin.